Foxtail millet (Setaria italic L.) is an important food and fodder crop that is cultivated worldwide. Quantifying the effects of herbicides on foxtail millet is critical for safe herbicide application. In this study, we analyzed the effects of different fluroxypyr dosages on the growth parameters and physiological parametric of foxtail millet, that is, peroxidation characteristics, photosynthetic characteristics, and endogenous hormone production, by using multivariate statistical analysis. Indicators were screened via Fisher discriminant analysis, and the growth parameters, peroxidation characteristics, photosynthesis characteristics and endogenous hormones of foxtail millet at different fluroxypyr dosages were comprehensive evaluated by principal component analysis. On the basis of the results of principal component analysis, the cumulative contribution rate of the first two principal component factors was 93.72%. The first principal component, which explained 59.23% of total variance, was selected to represent the photosynthetic characteristics and endogenous hormones of foxtail millet. The second principal component, which explained 34.49% of total variance, represented the growth parameters of foxtail millet. According to the principal component analysis, the indexes were simplified into comprehensive index Z, and the mathematical model of comprehensive index Z was set as F = 0.592Z 1 + 0.345Z 2 . The results showed that the comprehensive evaluation score of fluroxypyr at moderate concentrations was higher than at high concentrations. Consequently, 1 L (active ingredient, ai) ha −1 fluroxypyr exerted minimal effects on growth parameters, oxidase activity, photosynthetic activity, and endogenous hormones, and had highest value of comprehensive evaluation, which had efficient and safe benefits in foxtail millet field. ABSTRACT 8
Photosynthetic rate (P N ), transpiration rate (E), and stomatal conductance (G s ) were measured by CI-340 129 portable photosynthesis system (CID Bio-Science, Inc., USA) from 9:30 to 10:30 am. The photosynthetically 130 active radiation (PAR) at the leaf surface was approximately 11000 ± 50 µmol/m 2 /s, the temperature of the leaf 131 chamber was 30 ± 2 °C, and the ambient CO 2 concentration was 380 ± 50 µmol/mol.
132
To measure photosynthetic pigments, fresh leaves (0.1g) were soaked in 10 mL of ethanol (96%, v/v) and
133 stored in the dark for 24 h. The absorbance of the supernatants was measured at 649 and 665 nm with a 756C-134 UV-VIS spectrophotometer (Lichtenthaler, 1987) .
135 Measurement of chlorophyll fluorescence and P 700 parameters 136
The chlorophyll fluorescence and P 700 parameters were simultaneously detected using a luminoscope (Dual 137 PAM-100, WALZ, Germany) (Pfündel, Klughammer & Schreiber, 2008) . After dark adaptation for 30 minutes, 138 the kinetics of chlorophyll fluorescence induction and P700 oxidation were simultaneously detected according 139 to the "Fluo + P 700 " analysis mode.
140
First, the minimal fluorescence (F 0 ) was detected under weak light (7 µmol/m 2 /s). Subsequently, the 141 maximum fluorescence (F m ) was determined by the saturation pulse (4000 μmol/m 2 /s, 800 ms) method. The 142 slow induction curve was calculated as follows: 
236
(1) Fisher discrimination was used to evaluate the seven indicators of foxtail millet leaf, namely,
, POD(X 4 ), CAT(X 5 ), APX(X 6 ), and GR(X 7 ). The following discriminant 238 functions were obtained:
The cumulative contribution rate of the first-class functions, which is the main function, reached 98.8%.
243 Thus, SOD(X 3 ), POD(X 4 ), and GR(X 7 ) were used as indices to evaluate the peroxidation characteristics of 244 foxtail millet.
245
(2) Fisher discrimination was used to evaluate the fourteen indicators of foxtail millet leaf, namely, Manuscript to be reviewed 253 Thus, Y(II)(X 6 ), Y(NPQ)(X 8 ), P m (X 10 ), and ETR(I)(X 12 ) were used as indices to evaluate the photosynthetic 254 characteristics of foxtail millet.
255
(3) Fisher discrimination was used to evaluate the four indicators of foxtail millet leaf, namely, IAA(X 1 ), 256 GA(X 2 ), ZR(X 3 ), and ABA(X 4 ). The following discriminant functions were obtained:
The cumulative contribution rate of the first-class functions, which is the main function, reached 94.4%.
260 Thus, GA(X 2 ) and ABA(X 4 ) were used as indices to evaluate the endogenous hormone characteristics of 261 foxtail millet.
262
As shown in Table 4 , the cumulative contribution rate of the first two principal components reached 289 enzymatic mechanisms, such as those involving SOD, POD and CAT (Khan & Kour, 2007) . In most cases, the 290 enzyme-based antioxidant system is one of the important ways for plants to resist environmental stress, which 291 reflects not only the level of toxicity but also the ability to tolerate stress. Our analyses showed that the SOD, 292 POD, CAT, APX, and GR activities generally increased at low fluroxypyr dosages but decreased at high 293 fluroxypyr dosages, thereby reflecting an increased degree of oxidative stress.
294
Several symptoms related to changes in plant photosynthesis were observed in this work. After fluroxypyr Manuscript to be reviewed Manuscript to be reviewed 1 
